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(54) U-BENDING METHOD BY MEANS OF BENDING ROLL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To smoothly accurately execute 
the U-bending of a steel sheet by a bending roll. 
SOLUTION: One upper roll 2 which is parallel to lower rolls is 
arranged above two before and behind parallel lower rolls 1, 
V and, by feeding the steel sheet between the lower rolls 1, 
1' and the upper roll 2, the steel sheet is bent into a U- 
shape. At this time, the steel sheet is rolled (passed) through 
between the upper and lower rolls plural times and gradually 
formed into smaller curvature at every pass. Like this, when 
the steel sheet is gradually formed into smaller curvature, 
the steel sheet is gradually plastically deformed, buckling is 
difficult to generate and accuracy is raised. Because the 
curvature is reduced toward a part in the U-bending, forming 
is executed so that the forming by each pass is narrowed 
toward the minimum carvature part In the above- mentioned 
manner, smooth U-bending is efficiently executed. 
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^ ^ ^ p -/vfc J: 5 u ft {f ^ffi 0 
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J: 9»»S*TU^«^ftlf 5^<^-f — /vfcj; 

SUftlf^gfeT-fcoT, 

_b|B_bn— /V2(D{&m^MTn— ;H, 1' <o*pmMfr 
fc— #fflHciE<5lf-c«B*3 Sr±Tn— /vrai^*&Lfc 
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/V2(DTI**Sr»EIfc^Jt. ^<0# 
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#m £ -t Z^Ot* j ^? * -/vie £ 5 u * If Jj&o 

[ffif*S6] «MR3©Sf»OU«l«HlX|»T*, -tn 
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[ft** 7 ] ft** 1 6 <DV vf^a»— ofclBfcG) 

u ft rr#tt sr § niwoa^ti^m s 

>f /V Q 

10 [0 0 0 1] 

-/v s t4b*>M2*oT1r4To^ (KT> 
-kn— /vfcfcv*5) (OJi^J^ r}ii:Wil^±D 
—/v (J^T. h yz^n — /V£ fcl^) SrSB^U Tn — 
15 /v^±n-/voW^ffl«S:^bT^r(Dfl?«Sr9fS(0^ 
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[0 0 0 2] 
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30 JfedSfc, _ho— /v§r^i-SffiP3<Dgfg|(D«I5^oft^|c 

^t-0f^ft^lcftifT^-T5c -T^fc>*>, Mffi^^ 
<*»H»*Sr, -tTo— /vreidflWRSr— [Hja-t-r i: (— 

35 [0 0 0 4] Lfc^oT, r ^ffiRftff SWlCj: oTU 
ftlfSr^5®^l^t, -/^l:<totMt5rtt^ 

XgB^<05B*&&t5»T^B^"fiT^<, *PX»«colg:T 
40 Srffi<o ^<Dtz#>^ -Jttfctt, — /^^JlDX^fftotUTV^ 

[0 0 0 5] 

[*M^^u«J:5i:i-S«jS] ±B-/^fcJ:8U* 
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45 #<t5^-rs^c«>. »k % fornix*), *<Dmw<D& 

50 ±D^OTKi2)^# < xm9fti&&4il.tz*)^ -m 
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10 0 0 6] &*5, $m<OUmfti. ^■>7 t ^lyifyu 
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[0 0 0 8] 
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[0 0 0 9] o#*(^ x UftlflCfcoTtt— 
[0 0 10] 

tft*&LTs tO®KJ:±7o- A'-eifcitLfcas £>•?:© p 

t\ MISJip— /W©&g&ftf^MTP— ^©^W^tc-fr 
«£*T^«£_hTP-/wfSlc:#*&L*:^ _tP-/u£ 
TP$LT_LTp — Mzxm&&? : 7yyi^ o-^VNTT 
p — ^SrUUTffl«SrM^©^i&* 9ttfitT^t 
U j^©P^£/?)t^-.5fc«>©_LP— /W©TI$ 

[ooii] ^<onmmm\t. Raise (r&) ©psas^ 

[0 0 12] Sfc, te©HJ6^«gi:LTJ4, H3«Ki. fttr 
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J&LT, *-<DflWS«r_hTo — L ft #&>■?:© p — 



T, iEio- ^©teSt-PO^— /i<©*IW,£die>— 
(l!ll-jfi-^Jtr«l«Sr±Ta-/HBfctt*&bfc«, ±p— 

[ooi3] ^(ommmma, RUnKmsmkbtez 

fig) „ roHJSj^lSiciiSVT, ±o- /kd#«£t— ;*■© 
To- /W:iiE<5ttfc©fit, ia-3ft5t> _Lp — ;v©7^ 
15 S£r4>&< L TR SB© ft*$5 XZZtcib. lKffrtl, 

Tp— /Hg*^i±P— -fl^TteS**^ 
©14, _hP— ^*Sj55TP— /K^^W^^-fti-fci tlct 
9, #M£t£«B# (Tp— /UjEjgi&sBt) to^tvetUDmnf 

25 [0014] h^-jc, jEmmm<omm&¥F®x%tit£, 
± p -/KDT&4£&nf tm^Ft -pji* p>*t m—mf 

30 £<£>ii5V^<£>3r#5„ 

[0 0 15] r©*J6?^1!gt*3V>-C, ±p— /w^ 

— *©To- /HCjfi-^(tfe*»f*px?r Lfe^, JtP— ;v 
Srf&^-OTP— ^^3fi-5ltfcftJf^PXSr-rn«. 

35 9 <oji|}£0!|#fi&) c M^SBOftlf^ffiJiM* 
*iRi©tt(f t-r^o H^tc ftr^-ftrf t 
\i. — _hP— /w*5i5<5v^cTp— /KD*[RifcflW6 
Sr^t()$-frTtt»f*PX-t-5 (_hP— /V2co^Rii:llI— ^• 
r^-e^-rs) ^t?fc»3, ^fttfttt. ±p-/W^ 

40 ifi<5v vfcTn -/w©iS»^(Rj td^WS Sr^tt $ itT ft »f iPX 

[ooi6] ±e#HEKegiBifc*sv^r, 

Jip— /KOTftiifa^TB- /wSrlsI-rj; 

[0017] ait, mte<Dmmv>umm7'&, ±p- 

tiT, Tp— /wS-I§Ite$-irTSi«>65MTp— 
50 ^i-2>'&B*-e^li)Lfc^, ±p— feiijBi- 
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[0 0 18] 

U (a) ttfcflJBH. (b) li^®E)-e$>5o -<*V< 

/Us 1' t¥4Tt£l&<D±u—/U2&nrttch<D-v& 

[0 0 19] Z.<D^U^>(l/?X2~;V\Z.\tt<D4fem<0^ 

© = ^ Ma 5 ft. ft4tB£ft5a, 5 b, 5 c 
i^^»J«l@IS5 d &m-tZo ftH0R£#5 a IS 
To-/H, 1' (DlHlteZSrfiggl (®«3(D^lijiL) 

fcife*L;fcZK Z2 (Illte*, L1=Z1, L2 

= Z2 ) £f£^iT5t>tf>-C£>S 0 ftttlS£#5bM: 

±PWU2(0#|$iY (Yl, Y2 ) &Wl7£-fZ>h 

<D-?h*), ft»Rfi#5 cB±P^2©IWi»IiX 
S:^g-r5t<D^fc^ 0 rtb^(OS^ffiZ, Y x XI*. 
*t»<D|*{KjSU (*tt*) R«5>© 
pq«imEM.-#tt^R (Rl> R2 ) >feif<0#Ui& 

[0 0 2 01 TO-/H, 1' tt-tOEKESt^iaGttai 
K(*L^«i»$JxSo /l.2<D#|*ttttJESiJ»5R8 

K x 9 ffljE v- y 1 3 r i: ic i o ITtojx 

ttTSB^v— AlcRttfc^^H * l.l 
ffi£;ft3o * 6, 1 OSOTWEixy l 3tf> 

#^x>->3^^-^9, 1 lXVHIte*fettt«7(D«lttl 

[0 0 2 1] ^(Dm&CO'O'f j isjfu— MZX*), 0 
10 (a) KSi-i^ir^^^-Jry hBtOjEStCSrl^® 
(b) l^f¥ffiM^IS«3^?>#S*^R^Uft(f 

[0022] Cfrfeufluf (iWffl^a. b&mm ] r 

©UftrfSrf?5j«»*j5feSrH22lWH3^«^v^TR8li 
M^a?-4 (HlfR) dSfJ^Ta— M©»*OJttt 



fc*5V^T* mm (a) - (c) IC^KTV^SdS, 
05 (a) (DAte (b) <DAfc, (b) (DBtt (c) (ABIC 

[0 0 23] JWfj&sft < . *PXJ«i^j|*T-**ix«, B 2 

(a) fcS+J: 5 1-. ±To^2 N l, l* m\^. m 

10 fttt^ Mjy'*— 4(c^(OftrSjgSrSTT, ffl«3<Z>^ 

st^l<«j$^* 0 * m>"*— 4 nmwv— mm 

l' «r#jh£*fcttttte:mvr % #3«3(D# 
15 ^7^yD-7l4^±#LT^fHl|:/ioirci s 
C) 2Sr»«MWlYOd*feYi3tTI»*b*, «^«3^ 
4<D~FF£l3:. ±n-;V 2 O Y 1 ^©Wilf 1 0 mm 

20 ^mxmttrt&o : t<oftmn*>f^*- r-enw 

[0 0 2 4] o^c, «S«3Sr^*&*9ffiS (Sg@tL 
1=Z1) *-C#16^SJ:5(-Tn-/^ (7n-ft- 
25 h-C^h/Wo— HTHi:) 1> 1' SrHJ^^^rT 

®[elg&5 drt^AA*^TlB«S*UTV^5tt-efcoT. 
30 ^Ts SI<OY2, Y3 , Z2, Z3 tRIflUc 

[0 0 2 5] rcOY 1 N Z RB 

(b) tw*-TJ:5^ s ±n— /W2SrY2agT^-r^ 0 -h 
35 *Y 2 KSiatiafc* KTo-A^ 1 , l B SrW 

*^EMES*jPMK3SrZ 2SfrJtS*S P :<D^Ay^ 
TtcJ: 5fTV\ 3#t-r-5o 
7W2©T»3ta[iTo— /n, l' <Dmvm 

WL2^V^ (Sv^ Rl«*sj«*Six5. 
[0 0 2 6] WC, (SB (c) 0 
2SrY2^feY3 5£T*, MTp-;h, 1* Sr«* 
45 fcEWES*«I«3SrZ 3 «Z2) ^5I$^r5 e -O^g 
^L3<L2, Rl>R2£ft£ e r<Di:^ x _ba — 

2 (D~ff& h — i N i f <»wm±m^\z.vm-t 

S 0 :^Y3, Z3(D»45i:, mB (d) (c^-r 
-hn— /U2SrY4agTI*. MTo^;H, 
50 1* firftf*lc|5HKS*««3SrZ4 «Z3) SJJtS* 
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5. Z.<OJ&Mtt. L4<L3 X R2>R3t*5. Z<D 

[0 0 2 7] mm (e) |OTti5C« ±n-;V 

{i[e]fe§-er»3ffi3SrZ 5 «Z4) =^ii$-*5o ~ ©6£ 
JltlL5<L4 1 R3>R4J:ifc5 t r<Di:t, _tn — 
;V2©TKiTn-;n, 1 * ©Ie]ijEli|igB#l;:-ffrf!rr 
5. #JM£3<OZ 5&il5£7& (H3m (f) ©ttJBO % T 

^Cfill L-TY 6 <DX.U&*£V&-fZ>„ 

[0028] si±<DVFm^£*>, mtii3<Dffim(nxjmf 

nm-TLtztK II (f) (^i-J:5(-, ±n- 

/W2£Y6/^£>Y5-aj£_t#;*iir, #M£ 3 £ Z 6 tflit 
(PHI (g) ) „ rixfi, Jbn— A-2£_h#£-& 
fc«PI^«3<Dlt-L>^Tc— /n t l' <O^KJC§-TSI 
ffi.3fr%Sfel,X&±TZ>tc>b-?hZ><, Z<D±tb. Z6ffl 

^. -to— /W2&Y0j£_t#?- (I^S (h) ) <, r 

-t#w-3. **s. af2^«3asg*t;ii&##&v^ m 

«3©#»[wJ:»)^Lfcft^ (Rgp) (c^^s^v^g 

[0 0 2 9] [^Ufttf (Ra5fe^a©^ii:^) ) - 

l2l5 07n-^^-h(ori:< x ±xEtlD^«c 
iPX2p^dS!fT^, ^^DXJpffi^^T-TSi:, HI4 

(a) tc*-f-J;p(c x ^{c:, _tTo-/wfj3{c. $3&3 
£^?To-/n' d^itt^To-^i cD^ftl^if&L 

hs/^-4(c^r©S8^Sr^TT, 3 ©gggHS-iE 
U<^-TSo r<Z>^ ±o-,u£#;fi&6jr«YOi;::>3^ 

SSr^^^-rLfc^, ^ h?'^-4^TI^$^:5« XM 
W:> ±0— /W2©<l.^*-efci3, ffl«[3<?>MJTtu, *PX 

Z l^lWSjgTo — ;n« 1* Srlalfe^-tirTglT^ffi 

[0 0 3 0] iCDYl, Z KD^«Kc/«C5.t N 1^0 

(b) K;^-<fc 5 -hn-/W2?rY2 5gTI^-r5o -t 
a— /W2dSY2|rfU^-t-53^cti^Tcr— /H , 1' &tir 

RTfiTv— /H, 1' CDHiitote&tt:, 3 ©Kifrft-Sr 

[0 0 3 1] iOf^ffilcj;*?, itWR©^<, fiS3 
t53<D^tfiS:L^tV>Rft}f (RlgB) ^Jjit-TU O 



<5v^, mm (c) (£*-r«fc ±d-^2s-y2a> 

£-ti:#M£3£Z3 «Z2) a 

T, w^.«2mmsafi:-rs C£1T. C) „ 

[0 0 3 2] lit. Z3teft.<OR2mf<OJ$Mjt{stblZ 

IrISI (d) ('^-Ti: 5 _hu— ;V2 £Y 2 - a 
10 £>Y3 (>Y2) igTKk .RlTFo-zn, i' Snt^ 
(-HIte$-&fli«3SrZ4 «Z3) tujt$-y:5 0 rrot 
#s ±n-/P2CT»tTB-/H, 1' <£>[5J3E«|lpf 

[0 0 3 3] ^<Dftmi~£9R2 «R1) «3#/&^£ 
15 *U o-3l^-C, mm ( e ) ^^"J: 5 ic, ±a—/U2& 
Y3a»e>Y3-ai£_h# N MTc-;H, 1' Sr^^r 
(Cleie^-fr, S!fi3lrZ5 (/J*&R 3figJ^gag x <Z 
4) &il£-ti:5 0 

[0 0 3 4] /h#R3^^S*-cm3t-r5i:. 1^11 
20 (f) _to — /U2SrY3-a^t>Y4ig 

_hn-^2SrTI*$*, #i«3&Z6 «Z5) m)51$ 
_tn— /V2<OT^tTo— /n x i* 

[0 0 3 5] r.<Of^ffl{^J;»3 x R3 «R2) 
25 SH, ^©-mfflt-Jct), «3«3<DgfS©Utt»-f(i)^T 
RE ( g ) fc*-f-J:5fw, ±u— /U2&Y4 
^<bY3-ajg±a— /W2Sr_h#^-Br, #i«3Sr-?:<Ofi 

T5feJgS*3. ^r©^, mm (h) \Z7f;1r±?^ ±u 
30 — ^2£rY03£_hff£-er5. 

[0 0 3 6] Cfltf^Uftif (RgP*«b©^iEi») 3 i 

^-4 (U*To-;n) fi!H-X#tt-T5^t. JE^A 
35 If #-t a — 2 (D&mj}fo<Dm& 3 <D&m\Z J; o TfTfc> 

*v^*sft*o. *s©ftE^«:fs»iai— cfc»?s me 

(b) Of^ffl (Y2, Z2) tCi!5Rl % m (c) ^f^ 
m (Y3> Z3) l:±0R2, |Q (e) <Dffffl (Y 4 % 
40 Z5) (Cj;t)R3, (g) ©f^ffl (Y5, Z 7) {C«fc •? 
R4^J£rtu-^tVfig^$tl-5o r©££\ R4<DA£^-e#3 
«3BTn-^l, 1' I^LT^^^Sfeft, & 

5. 

45 [0 0 3 7] CfefirfflttUtttf (RttffiMla, btt 

i<D^i£^Jftx Jio— /W2 Sr— *©Td- 1 (Cjfi-i5{t 
T±i&©m*Uft(ftcJ;oT*!ffib5rft{f, ± 
n — 2 SrffcSr© T n — /H {dig<5 It T ^ D < ft 
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fC^T. Y2, Z2|C<tDRl, Y3fcl < fc9>&*8a<D 
:7V;*;frnX, Y4, Z4MZ5|CJ:DR2, Y5, Z 
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H5 C 0 8 (f) t;i;}3l^T, Z=150mm£L 

IH«3§r|£i&£ii:6 (Z5) 0 B9*<DT<D»f 
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